Experimental Details Procedures for preparing the MTO (Methanol To Olefins reaction) activated zeolites
Templated SAPO-34 (Al + P)/Si ≈ 7) with triethylamine was purchased from Nankai University Catalyst Co., Ltd and H-SSZ-13 (Si/Al = 15) was provided by BASF. 1 The templated SAPO-34 zeolite was calcined in air at 550 °C for 6 h to remove the organic template and generate the H-type zeolite. Both H-SAPO-34 and H-SSZ-13 zeolites with particles in the 40 ~ 60 mesh range were placed in a fixed-bed quartz tubular reactor and dehydrated first at 500 o C under a continuous helium (99.999%, Dalian Special Gases Co., Ltd.) flow for 2 h. The temperature was then gradually decreased to the reaction temperature as follow. H-SAPO-34 and H-SSZ-13 were then reacted with 13 CH 3 OH (99 atom % 13 C, Sigma-Aldrich) with a weight hourly space velocity (WHSV) of 2 h -1 at 300 °C for 20 minutes and at 275 °C for 25 minutes, respectively. Liquid N 2 was then used to quench the reaction by immersing the reactor into it, the input gas switched to helium and once cooled to room temperature, the reactor was transferred to a glove box protected by N 2 for storage. The activated zeolites were packed into NMR rotors quickly in air at room temperature.
NMR experimental details
The NMR experimental details for activated H-SSZ-13 and H-SAPO-34 are shown in Table S1 and S2, respectively. The data were processed using the TopSpin3.2 NMR software. a All recorded on a 9.4 T Bruker Avance ΙΙΙ HD solid state NMR spectrometer, using a 4 mm HXY probe in double resonance mode. The corresponding resonance frequencies of 1 H and 13 C are 400.1 MHz and 100.6 MHz, respectively. b "rf" stands for radio-frequency. c 1 H contact rf field is swept from 70 to 100% of the set 1 H rf field linearly with 100 steps during contact pulse. 3   Table S2 . NMR spectra acquisition parameters for activated H-SAPO-34 a All recorded on a 9.4 T Bruker Avance ΙΙΙ HD solid state NMR spectrometer, using a 4 mm
